The stability of the lithospheric mantle beneath the ancient cratonic cores of continents is primarily a function of chemical modification during the process of melt extraction. Processes by which stable continental lithosphere may be destabilized are not well-understood, although destabilization by thickening and removal of negatively-buoyant lithospheric mantle in "delamination" events has been proposed in a number of tectonic settings. In this paper we explore an alternative process for destabilizing continents, namely, thermal and chemical modification during infiltration of metasomatic fluids and melts into the lithospheric column. We consider observations pertinent to the structure and evolution of the Colorado Plateau within the western United States to argue that the physical and chemical state of the margins of the plateau have been variably modified and destabilized by interaction with melts. In the melt-infiltration process explored here, the primary mechanism for weakening and rejuvenating the plate is through thermal effects and the feedback between deformation and melt-infiltration. We speculate on the nature and geometry of a melt-modulated interaction zone between lithosphere 
consisting of a low-viscosity phase such as melt and a 119 high viscosity phase representing the matrix. Analytic solutions for the two-120 phase flow problem exist in idealized cases (McKenzie, 1984; Spiegelman, 121 1993) and if porosity gradients are nearly zero, relative motion between the 122 solid and melt, or the melt extraction rate, is primarily driven by pressure
125 where we explicitly note that permeability may be a function of porosity,
126
u is the melt velocity, and v is solid velocity (McKenzie, 1984; Spiegelman, 127 1993). Although these assumptions are simplistic, they define a first-order 128 approach to understanding how buoyancy-driven flow of melt will interact 129 with dynamic pressure gradients within the asthenosphere and lithosphere
130
to drive spatially-variable melt extraction rates.
is large (in these calculations η l /η a = 10 3−4 ; Figure 2c ), the keel-like protru-143 sion will not deform greatly and the asthenospheric flow produces a "pressure 144 shadow" effect within the keel: lower dynamic pressure on the upwind side 145 of the keel and higher on the downwind side ( Figure 3a) . A similar effect is 146 produced for 2D models of semicircular and periodic sinusoidal ridges at the 147 base of the plate (Figure 3b ).
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For simplicity, we ignore processes that generate partial-melt in the lithosphere- 
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In the context of specific observations at the Colorado Plateau, the melt-310 infiltration mechanism discussed here provides a unifying framework within 311 which a number of disparate observations may be explained. 
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In our models, the expected rate at which the zone of melt focusing 
386
The magmatic infiltration process described here is further supported 387 by the distinct geologic and geophysical contrast between the margins and 388 the interior of the Colorado Plateau. The asthenosphere beneath the Rio (e.g., West et al., 2004; Yang et al., 2008; Rau and Forsyth, 2011) 
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The plateau margins are also characterized by higher average surface heat- per mantle may be due to the presence of segregated melt in oriented planar 548 bands.
549
We speculate that destabilization and rejuvenation of the lithosphere by 
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